Non-active site residues Cys69 and Asp150 affected the enzymatic properties of glutathione S-transferase AdGSTD3-3.
To elucidate how non-active site residues support the catalytic function, five selected residues of AdGSTD3-3 isoenzyme were changed to AdGSTD1-1 residues by means of site-directed mutagenesis. Analysis of the kinetic parameters indicated that Cys69Gln and Asp150Ser showed marked differences in Vmax and Km compared with the wild type enzyme. Both residues were characterized further by replacement with several amino acids. Both the Cys69 and Asp150 mutants showed differences with several GST substrates and inhibitors including affecting the interactions with pyrethroid insecticides. Cys69 and Asp150 mutants possessed a decreased half-life relative to the wild type enzyme. The Asp150 mutation appears to affect neighboring residues that support two important structural motifs, the N-capping box and the hydrophobic staple motif. The Cys69 mutants appeared to have subtle conformational changes near the active site residues resulting in different conformations and also directly affecting the active site region. The results show the importance of the cumulative effects of residues remote from the active site and demonstrate that minute changes in tertiary structure play a role in modulating enzyme activity.